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SECTION 111-FORECASTS. :: -. 

FORECASTS AXD WARNINQS FOR AUGUST, 1815, 
WASHINGTON, D. C.; DISTRICT. 

1;y 11. C:. FIIANliENI.IEl.D, Prdessor of hleteorolijgy. 

[ I.mtcd Sept. Xi. 1!115.] 

GEXXlLt7, l ' l ~J~S ,3L~RN .DIS?'I1IRL?TIOK OVER TI-IlC ITKl'l'ED 
s rAims AXIJ LIXADA, INC:LLTL)IE;C+ THE GAXDWIC'II AKL) 
.\TALU'i'I,\>~ li5i,.\XI)Sq AXASBB, AND THE WEGTl5X:N Poll- 
TIUN OF THE YIU1)LE ATLAXTIC' OCEAN. 

Prcssurc was nnarly normal throughout t.lie 1iiont.h nt 
IIonolulu, wit.h grcatmt departure occurring cluring the 
low-pressure pcrioil on tlie 27t.h and 2St.h. However, the 
lowest baroniet.er rending was only 29.93 inches. About 
one-t,liird of t.Iw reports wero iiiissin from t.lie Dutch 
Harbor statmion in tho Altwtiiin Islmc?s, but the roports 
rccoivctl indicnt.i! t,liat. pressure. wns ~eiierdly above nor- 
mal, esccpt ftoiii t.hc llt,li to t h  I&, inclusive, when it 
was quite low. The liigliest, pressurc occurred during 
the first five dit\-s of the month m d  on tho 19t.h and 20th. 
Owr  =i:adct prw;iirc -,\-AS gimnr~illy lorn t,liroughout8 tlie 
iiinntli, escept lwtweon tlic 1'7 tli and 34tmli, inclusive, and 
durin u iiiucli of tho mont 11 tho 1)nroiiiet.er readings were 
cmisic?erably below noriti:d. Thc high pressure on the 
18t.h and 20th was cyunliy niarkcd. Thcrso iiiarked 
changes over Xitska rliil notu o s t t - d  eastward ancl sontli- 
ward, and over thc Cnnadi:in nortliwest pressure did not 
dopart miicii from talle nonii:~l t,lirougliout the niont,li. 
Over eastern Canacla coiiclit,ions wero soniowliat inore 
ac h e ,  especiiillly with rogarcl t,o high prossure, but, there 
were no changes of iiiarknrl character, except, in t'lie 
Hudson Bay region. whim a ~iroiiounced high twea on t.hc 
17th was followsd by nn eqiially proiiounced low areti a 
week litter. 

The effects of the t,ropiczil clistmbance of the second 
decade of t,he nionth wcre liniiterl t.o the West Gulf Stibtes 
and the lower Ohio Yd!oj-. 1Vit.h this single' csccpt.ion 
baronietaic coiidi tions t.firoiiglioii t, t,he Uiiit.c?d Stxtes do 
not deswoe special iiieii t itm. Pressure alig1it.l.v al-,ove 
normal rulcd in the 7,\ri:st. nncl the nst,rciiie Yorthw-ost. 
while in tlie East :rud Snutli it. iixs sliglit.ly tihove aor~iinl 
durinu t,he first lidf 2nd slightly below cluring t,ho second 
half 07 the month, :Iilil t h  sirnii! roiiilit,ions jirtw;dnd o ~ e r  
the wcstrcrn port,inn of t1w liitldle At1:tntic C h m .  

STOR $1 W A R N  I S G S .  

The principal storm of the mont.li, thc grcat tropical 
disturbance of Augwt, 10-23, is tlcwriberl in nnotlicr 
portion of t.his I ~ E F I E W .  With this oxcoption thc ivwttlier 
of t.he 11icInt11 wns pruct,ic::!ly fwtuwless so fair : ~s  stmni 
wttrnings nrc concerned . The i l i~ t~~i rbmce thnt :q)penrcd 
over caiit,ral Flvriilu oil t Iic morning cb the 1st. ilevolopid 
consitlernblp during tlts ensuing 2-1 linurs, ani1 northeast 
storm warnings m-ere ther<afore ordereil froin Fort. Monroe 
to Savannnh and southonst, warnings a t  Jacksonville. 
During t,he nest 24 hours iiioi1sr:it.e gales occurred along 
the South Atl:int,ic const and st.orni wnrnings were 
estended northwarcl t80 Eostmi, the st.oriii in t,he incan- 
time having moved to southern Virginia wit,h somewhat 

FROST WARNINGS. 

On the niorning of tlie 24th high pressure with low 
tmipera.tura covercd t S h  Northwest. :iiicl warni:!gs of 05- 
sihle li lit frost,, if t .~ie wen.tlicr c.lr:i?wl, were issiie2'for 
upper Rlidiigan. This wnriiing was not verified owing 
to the unespcc.t,ecl appearmce of a lox-pressiire ziren. to 
the northwsril, but, i1.s prcssurc cont,inued high in tlie 
Cnnndian Northwest, the warnings y:rre repea td  on the 
following morning. IVlilo i h  :liillllliu:ll teiiipcratures 
were cpitc closc to the frost 1.iiic. no frosts were reported 
a.t. regular Weather Bureau stations. As pressure was 
still rising over Qie Lake region, frost wmiings were agnin 
issued for upper Michigan ancl tils0 for nort,lieastcrn New 
York, northern Vermont, nortliern Ncw Hampshire, and 
northvestern Maine, itnd on t,he moriiing of the 27th light 
frosts occurred as forecast,. They, liowcvt~r, esteiidecl into 
lower Michignn where no wnrnings lind 1-)con issued. As 
conditions hncl cliniiged hut litt.le, furthcr w-arnings were 
issued on t h  nioriiiiig of the 27th for nort,hrrii lower 
Michigan. e.nst.crn and southern upper hficliignn, the 
lower Lako region, rscept, Ohio, thc in t.crior of eastern 
New Pork, western M:issnchusc.tt,s, and nortlicrn New 
England. These warnings were verificd from New Pork 
eastward, but not to the wc.st,wwrcl, ~1s :I low-pressure area 
over North Cnrolina :lad :iuot.hcr in 1linncsot.a caused 
increased cloudiness with rising t~e i i ip i~ :~  tux .  

The Minnesota disturbmcr. was followed by another 
marked risc in pressure, and on the morning of t>lie 39th 
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frost warnin were a. ain issued for upper Michigan and 

were art,inlly verified. On t,he 30th frost warnings were 
issuecf for eastern upper Michi an, lower Michi an, 
India.na, and northern and centra 5 Ohio and were B ully 
verified, escept over northern Michigan. At this time 
(31st) high ressure and low teniperature revnilecl over 

for t,he east.ern and southern portions of West Virginia, 
but they were appnrent,ly not verified. 

Ckica.qg0 District.-Frost warnings were issued for the 
cranberry niaishes of Wisconsin on the lSth, 24th, 25th, 
26th, 27th, 39t.h, and 30th : also, on tlie 3Sth, frost being 
indicated for the night of t.lie 29tli-3Oth, an advisory 
wmniiig was issued apprising the cranberry growers of 
that fact, so ns to prevent the water being drawn off from 
the bogs on the 28th. The waiiiin s of the ISth, 36th, 
27th, SSth, and 39th were fully verikd, while that of tho 
30th was pnrtislly wrifiod. 

Warnin s of light frost in esposed places of the low- 

the 24tli, but cloudiness prevented frost formation. Nu 
special warnings were sent to the tobacco l e  ion after the 
24th, due to t,he fact talitit this office was i d r m e d  on the 
25tmli that tobacco cut within about 10 days of that dato 
would be ti total loss, as t,he crop was immature on ticcount 
of the unusually cool suninier.-Chas. L. iWitchel2, Asst. 

Frost warnings for tlie several States were issued as 
follows : 24th-esposecl places in northenstem Mime- 
sota; 25th-northern Minnesota and northeastern North 
Dakota; 26t.h-e~t,eiii North Dakota, north ancl central 
Minuesotn, ancl lowlnnds of Wisconsin; 2Sth-North Da- 
kota, northmesturn Minnesotas, estrenie northern S0ut.h 
Dxko t n, m d  ncwthwost.ern Wyoming. 

Tho wsrniiiu of tlie 34th failoil of verification, while 
that. of tho was fully, and trho: -e of the 3Gth t ~ ~ l c l  3Sth 
were partidly verified. 

The st.orni wariiiiiw in the NCW Orleans district are 
corcre(1 in tlie apc.c:is7 report cjii the lvest, Inclian st.orrii. 
No spei:inl warnings were issucd in t.he Denver (Colo.), S:m 
Francisco ( C d . ) ,  nnd PortlaLiicl (Oreg.) di:<t.rict.s, escept in 
tlie latter, where fire wind " forec:wts were issucd t,o 
dviintnge on the 1Stli. 19th, 20t.11, nntl 31st.. 

northern an I T " T  western ower Michigan, and the warnings 

the Ohio Vn P ley niicl frost warnings were t, R erefore issued 

lands of t f le tobacco region of Wisc,onsin were issued on 

' Forecaster. 

' 

2. . .: 
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THE TROPICAL STORX OF AUGUST 10, 1916. 

Ey I T .  C. FRANKENFIELD, Prcjfessor of hIeir.iin 11ngy. 
[I wtt.cd: \Ve%l.!icr Bureau, Wadi., Sept. '75.1 

SOME HISTORICAL DATA. 

Records of West, 'Inclinn hurriciines are availdde, a t  
least as to biiiie and locality of occurrence, as far hack 
as 1493, and froni t.h.?t, venr to t.he present 493 stmornis 
were noted, a.n average 02 little more t.lian one each year. 
The great st.orins t.hat r e d i e d  the 'United States were, 
of course, not wry  niinierous, yet t,liey occurred with 
sufficient,, t;hough very iiwguliir, periodicity to wa.rrant 
the rcasonnble espwt.:it.ion of one crery few years. 
Severe tropical st.ornis visited Gnlvest,on in the years 
1534, 1S3i, lS-47, 1S54, 1Y66, 156'7, lS75, 1SS6, 1900, 
1909, tmil 1915, :ind t.liosc? of 1900 niicl 1915 wcre hy f a r  
the iiiost, violent. The inore severe tropicii.1 stmornis of 
recent yeim in thc United States were: 

1. The Atlantic cvast. st.l:lrni of Auqiist., lY73. 
2. TLW Atl:mtic coast stinmi of Seiitember, 1si-I. 
3. The Texas storm of September, 1875. 

4. The At.lantic coast storm of September, 1SiG. 
5. The Atlantic mast storm of October, 1S77. 
6. The Atlantic mast storm of September, 1575. 
7.  The Atlantic mast storm of October, 1S78. 
8. The Atlantic coast storm of August. 1870. 
9. The South dtlantic cnast storm of August, 1581. 

10. The Gulf and At.lant.ic m i s t  storm of September, 1SS". 
11. The Atlantic s h r m  of September. 1SS3. 
12. The South At.lxiit.ic const. s t m n  of .4ugust, 1886. 
13. The TCLW coast. siurm of August, 1SSti. 
1-!. The At.1ant.k cowt stijrm of November. 1PS5. 
15. The Atlantic st.orm of Rcptcn~ber. lSS9. 
It;. The South Atlant.ic roast s t i r m  id August. 1P93. 
17. The (iulf st.iinn of Oclnlwr, lN3.  
1s. The Atlantic const st.orm o f  Octa-nber, 1874. 
.L9. The At.lantic comt atirm of Septctmber, 1XYG. 
20. The Pmtu Rico st.orni of August, 1W. 
31. The Galveston t h r m  of September, 1:lOO. 
22. The Gulf storm of August, 1!101. 
23. Tlie Fluridx dorm of Srptembcr, 1303. 
24. The Gulf storm of September. lti06. 
25. The Pouth Atlant,ic st,tIrm uf October, 1!10ti. 
26. The west. Gulf storm of July, 1009. 
27. The Gulf st[.trm cif Se tember I:tO9. 
2s. The Mlantic Rtorm cfoc.t.lIb&, 1tiO:i. 
29. Tlie At1aiit.k stl.lrni (d Oct~.~I:ier. I!iiO. 
30. Tlir Stiiith Atlantic st.clmi uf Au::ii:-t, 1!111 .  
31. Tlie G:tlf  C'tIlriu id  Augist., I I I G .  

, l  I he cnusxt.ioii of t.ropic.:d storiils is souicwhnt a uintter 
of conjocturo iiiicl t,liwry. 'flit sul~jet*tv litis been more or 
loss fuily iliscussotl 1.))- i i i n i i~  w i  :CJS. Init, no thing has 
heon cvolwd in very rwcn t yctirs t.il;Lt. is in ccmflict with 
the t,heory aclvniiced by Prof. k'. H. Bigelow,' which is as 
follows : 

Hurricanes occur in  the soritli ?ablerii pwtr of 1113 United Staka and 
djacent witers during the 8eusoli of thu yr.iir  hen the cooling of the 
Northmi Hemisphere tak?s pl;ice :IS r11e s1iil retreats toward the 
Bouthtwi IIeniisphen). At. th1.r s e m i  rhc: calm belt of the Tropics 
niid the hc.irtet1, moist ro i i r l ih l  of the air in  the re,$on known as the 
doldnims are s t  their f r t h m t  iiort111:r:i limit,. The South dtlantjc 
permment anticyrloiie. whi14i lies w u r  ths eubt.ropica1 oceaii, IS 111 
its fullest. vigor. Now, suyl:lyosod upon these states of the lower at- 
moqphrre, the colder teinpcmt.ni~s of th.j uppi?r atmosphere, caused 
I J Y  the qJpriJ:ia:liing iLlttlilllil, uii :tccuin).t id tlie more rapid circulatioii 
highcr 111). owmpreud the rrupic strittn near the siirface. As the polar 
air coclls first., it  tlows grsduully itbuve t.he \varnier air at the south of it 
iiear the gromd, and cowrs it with a circu!ating sheet of temperature 
cool or low fur the t h e  of p i w .  The effect of all this is to make the 
atmosphere unst,ablc, ths1 is t.o my, t.oo witmi at tlie bottom. compared 
with that. above it, t.o be able to ni:iint.aiii the usual equilibrium. The 
tondciicy is. therefore, for the I~JWCT :iir to rise vigurously and burst ita 
way upward by coni-ection, i n  orclcr that the nornxi: eqiiilib,.ium may 
be restored. O f  course, this act,ioli is fzvorable to the formation of 
cyclonic gyrdons  and t.he dewlopmcwt of severe storms. Iiurricanes 
seem to generate in some such way as this, t.hough our observatione are 
as yet inconclusive on that point, since t h x e  i A  always observed to be 
a s t a p i n t ,  warm concLtion over t.he ocean .at the time the incipient 
cyclonic act,ion begins. It. is to be eepecially coneidered that the 
isotherms i n  hurric:uic*s do not show any very decided differences 111 
t.emperat.am 011 oppcwite sides of the csut.rr, mch as alwnys pruvail in 
the cyrlones of t.hc north. There are no counter-flowing currents hare, 
:ind no source is knoirn from which these can arise in  !.he equatorial 
region to produce the marked teniperatiirc gradielits found in cyclones. 
Further~ore,hnrricanos are much more circular in s h p e  and conform 
nioro esartly to the pure theory of cyclones as derived from the mathe- 
11fiIiiiyd analysis. 

11 very large ma'ority of thc hurricanes of which there 
is record, occurrec JI during tlie autumn or pre-autumn 
season, in accordance with the dmve, hit a considerahle 
nuiiiber occurred in July, and soiue during the earlier 
months of tlie year, oven in the wintcr. Those, horn-ever, 
were rohably clue to soiiie in tensific:it,ion of the usual 
contritutory causation, ancl wore not in conflict with the 
general idea. Again, the hurricanos of blie wint.er, spring, 

1 Featirres of IIurricanes, by Prof. F. H. Bigelow. Year Book, Department of A@- 
culture, 1888. 


